SHUSAKU YAMAMOTO 



03R00365 

(Partial Translation) 

Japanese Laid-Open Utility Model Publication No. 5-69733 

Laid-Open Publication Date: September 21, 1993 
Application No. 3-22425 
Filing Date: March 15 , 1991 
Inventors: S. FUJISAWA et al. 
Applicant: Stanley Electric Co., Ltd. 

(page 4, lines 6-10) 

The above -described objective is achieved by a planar 
light source device for a cathode ray tube according to the 
present invention, in which a lighting curtain for directly 
reducing light and a diffusing plate for diffusing light are 
sequentially placed on the cathode ray tube accommodated in 
a lamp house, wherein a transparent conductive layer formed 
of a metal oxide is provided between the lighting curtain 
and the diffusing plate and a conductive surface of the 
transparent conductive layer is grounded. 
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CLAIMS 



[Utility model registration claim] 

[Claim 1] Surface light source equipment of a cold cathode tube which interposes the transparent electric 
- conduction film which consists of a metallic oxide between the above-mentioned lighting curtain and a 
diffusion board, and is characterized by grounding the electric conduction side of this transparent electric 
conduction film in the surface light source equipment of the cold cathode tube which lays the lighting 
curtain which dims direct light, and the diffusion board which diffuses light one by one, and forms it on 
the cold cathode tube contained in a lamp house. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

- [Industrial Application] 

This design is related with the surface light source equipment of the cold cathode tube which used the 
transparent electric conduction film which is applied to the surface light source equipment of the cold 
cathode tube used as back lighting of a liquid crystal display, especially consists of a metallic oxide. 
[0002] 

[Description of the Prior Art] 

Conventionally, as surface light source equipment of such a cold cathode tube, the thing of structure as 
shown in drawing 2 is known. 

As illustrated the surface light source equipment 1 of a cold cathode tube They are two or more cold 
cathode tubes (CFL is called hereafter.) in the lamp house 2 of the shape of a rectangle box to which 
opening of the upper part was carried out. 3 is contained, opening 2a of this lamp house 2 is covered 
with the lighting curtain 4 for dimming the direct light of the above CFL3, the diffusion board 5 for 
diffusing light is further formed on this lighting curtain 4, and these are fixed in one. 
The above-mentioned lighting curtain 4 is formed with the polyester film which deposited aluminum etc. 
into the right above portion of the above CFL3. And the above-mentioned diffusion board 5 is formed 
with the synthetic-resin board of opalescence etc. 

Since the surface light source equipment 1 of this cold cathode tube was used as back lighting of a liquid 
crystal display, liquid crystal (not shown) was prepared on the above-mentioned diffusion board 5. 
[0003] 

[Problem(s) to be Solved by the Device] 

By the way, if it was in the surface light source equipment 1 of such a conventional cold cathode tube, 
since the local heat generated from CFL3 got across to liquid crystal through the above-mentioned 
diffusion board 5, temperature became uneven in respect of this liquid crystal, and there was a problem 
that nonuniformity arose in the display. 

Moreover, since it was not formed in the structure where the radiated noise generated from CFL3 is 
removable, there was a problem that this radiated noise had a bad influence on other electronic 
equipment. 
[0004] 

The purpose of this design is to offer the surface light source equipment of a cold cathode tube which 
can prevent the bad influence to other electronic equipment of the radiated noise generated from CFL 
while being able to prevent that the local heat generated from CFL does a bad influence to a liquid 
crystal display in view of the above-mentioned technical problem. 
[0005] 

[Means for Solving the Problem] 

The above-mentioned purpose is attained by according to the surface light source equipment of the cold 
cathode tube of this design, interposing the transparent electric-conduction film which consists of a 
metallic oxide between the above-mentioned lighting curtain and a diffusion board, and grounding the 
electric-conduction side of this transparent electric-conduction film to it in the surface light source 
equipment of the cold cathode tube which lays the lighting curtain which dims direct light, and the 
diffusion board which diffuses light one by one, and forms it on the cold cathode tube contained in a 
lamp house. 
f00061 
[Function] 

Since the transparent electric conduction film interposed between the lighting curtain and the diffusion 
board is formed of the metallic oxide according to the above-mentioned composition, the local heat 
generated from CFL is transmitted to the electric conduction side of this transparent electric conduction 
film and temperature is equalized in this electric conduction side, the display nonuniformity of liquid 



I 1/3 



2003/08/07 20:18 



http:/ /www4. ipdl.jpo.go.jp/ cgi-bin/tran_web_cgLejje 



crystal is lost. 
[0007] 

Moreover, since the above-mentioned transparent electric conduction film is interposed between a 

lighting curtain and a diffusion board and the electric conduction side of this transparent electric 

conduction film is grounded, since the radiated noise generated from CFL is dropped and cut into a 

ground from this electric conduction side, it decreases a radiated noise and does not have a bad 

influence on other electronic equipment. 

[0008] 

[Example] 

Hereafter, one example of the surface light source equipment of the cold cathode tube concerning this 
design is explained in detail based on an accompanying drawing. 

The lamp house 12 of the surface light source equipment 1 1 of the cold cathode tube of this example is 
presenting the shape of a rectangle box to which opening of the upper part was carried out, and two or 
more CFL(s)13 are contained in this lamp house 12 as shown in drawing 1 . 
[0009] 

- Opening 12a of the lamp house 12 which contains the above CFL13 is covered with the rectangle 
plate-like lighting curtain 14 which dims this direct light of CFL13. This lighting curtain 14 consists of 
polyester film which carried out the vacuum plating of aluminium to the portion equivalent to which the 
direct light of the above CFL1 3 is. 
[0010] 

Moreover, on this lighting curtain 14, the transparent electric conduction film 16 which consists of a 
metallic oxide is laid, the ITO (Indium Tin Oxide) film, In 203, and Sn02 which are transparent to a 
visible ray as for this transparent electric conduction film 16, and have electrical conductivity etc. — it is 
constituted That is, this transparent electric conduction film 16 forms the conductive layer of a metallic 
oxide on the transparent film made of synthetic resin. It connects with the ground pattern of the printed 
circuit board (not shown) with which this surface light source equipment 1 1 was equipped, and electric 
conduction side 16a of this transparent electric conduction film 16 is carried out ground 17. 
[0011] 

Furthermore, the diffusion board 15 which diffuses light is laid on the above-mentioned transparent 
electric conduction film 16. This diffusion board 15 is formed with the synthetic-resin board of 
opalescence etc. 
[0012] 

The lighting curtain 14, the transparent electric conduction film 16 which consists of a metallic oxide, and 
the diffusion board 15 are laid one by one in this way on the lamp house 12 which holds the above 
CFL13, these are unified, and surface light source equipment 1 1 is constituted. And on this surface light 
source equipment 1 1 , liquid crystal (not shown) is laid that the surface light source equipment 1 1 of this 
example should be used as back lighting of a liquid crystal display. 
[0013] 

Next, the operation in the above-mentioned example is described. 

As mentioned above, the transparent electric conduction film 16 which consists of metallic oxides, such 
as an ITO film, is interposed between the lighting curtains 14 and the diffusion boards 15 which were laid 
on the lamp house 12 which contains the above CFL13. The local heat which this generates from the 
above CFL13 will be transmitted to electric conduction side 16a of this transparent electric conduction 
film 16. Since this electric conduction side 16a consists of a metallic oxide, temperature will be equalized 
in this electric conduction side 16a. Therefore, uniform temperature gets across to a liquid crystal side, 
the display nonuniformity is lost, and the bad influence to the liquid crystal display of the local heat 
generated from the above CFL13 can be prevented. 
[0014] 

Moreover, the transparent electric conduction film 16 is interposed between the lighting curtain 14 and 
the diffusion board 15 in this way, and electric conduction side 16a of this transparent electric conduction 
film 16 is connected to the ground pattern of a printed circuit board. Therefore, it can prevent effectively 
that it decreases this radiated noise and has a bad influence on other electronic equipment since the 
radiated noise generated from the above CFL13 is dropped and cut into a ground 17 from electric 
conduction side 16a of the above-mentioned transparent electric conduction film 16. 
Furthermore, to a visible ray, since the above-mentioned transparent electric conduction film 16 is 
transparent, it does not check a liquid crystal display substantially, 
mm si 

L " - J 

[Effect of the Device] 

The outstanding effect [ say / that the bad influence to other electronic equipment attached to the liquid 
crystal display of a radiated noise generated from CFL while being able to prevent the bad influence to 
the liquid crystal display of the local heat which is generated from CFL according to / like / the surface 
light source equipment of the cold cathode tube of this design described above can be prevented ] is 
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demonstrated. 

[Filing Date] February 5, Heisei 4 [the procedure amendment 1] 

[Document to be Amended] Specification [the subject name for amendment] 0014 - [Method of 

Amendment] Change [the content of amendment] 

[0014] 

Moreover, the transparent electric conduction film 16 is interposed between the lighting curtain 14 and 
the diffusion board 1 5 in this way, and electric conduction side 16a of this transparent electric conduction 
film 16 is connected to the ground pattern of a printed circuit board. Therefore, it can prevent effectively 
that it decreases this radiated noise and has a bad influence on other electronic equipment since the 
radiated noise generated from the above CFL13 is dropped and cut into a ground 17 from electric 
conduction side 16a of the above-mentioned transparent electric conduction film 16. 
Furthermore, to a visible ray, since the above-mentioned transparent electric conduction film 16 is 
transparent, it does not check a liquid crystal display substantially. 

In addition, the above-mentioned transparent electric conduction film 16 may be interposed between 
CFL13 and the lighting curtain 14, or may be prepared in the front face of surface light source equipment 
• 11. 



[Translation done.] 



3/3 



2003/08/07 20:18 



http://www4.ipdL jpo.go.jp/cgi--bin/tran_web - cgLejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** S hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] 

This design is related with the surface light source equipment of the cold cathode tube which used the 
• transparent electric conduction film which is applied to the surface light source equipment of the cold 
cathode tube used as back lighting of a liquid crystal display, especially consists of a metallic oxide. 
[0002] 
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PRIOR ART 



[Description of the Prior Art] 

Conventionally, as surface light source equipment of such a cold cathode tube, the thing of structure as 
- shown in drawing 2 is known. 

As illustrated the surface light source equipment 1 of a cold cathode tube the inside of the lamp house 2 
of the shape of a rectangle box to which opening of the upper part was carried out - two or more cold 
cathode tubes (CFL is called hereafter --) 3 is contained, opening 2a of this lamp house 2 is covered with 
the lighting curtain 4 for dimming the direct light of the above CFL3, the diffusion board 5 for diffusing 
light is further formed on this lighting curtain 4, and these are fixed in one. 

The above-mentioned lighting curtain 4 is formed with the polyester film which deposited aluminum etc. 
into the right above portion of the above CFL3. And the above-mentioned diffusion board 5 is formed 
with the synthetic-resin board of opalescence etc. 

Since the surface light source equipment 1 of this cold cathode tube was used as back lighting of a liquid 
crystal display, liquid crystal (not shown) was prepared on the above-mentioned diffusion board 5. 
[0003] 
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EFFECT OF THE INVENTION 



[Effect of the Device] 

The outstanding effect [ say / that the bad influence to other electronic equipment attached to the liquid 
crystal display of a radiated noise generated from CFL while being able to prevent the bad influence to 
the liquid crystal display of the local heat which is generated from CFL according to / like / the surface 
light source equipment of the cold cathode tube of this design described above can be prevented ] is 
demonstrated. 

[Filing Date] February 5, Heisei 4. [Procedure amendment 1] 

[Document to be Amended] Specification. [Item(s) to be Amended] 0014. [Method of Amendment] 

Change. [Proposed Amendment] 

[0014] 

Moreover, the transparent electric conduction film 16 is interposed between the lighting curtain 14 and 
the diffusion board 15 in this way, and electric conduction side 16a of this transparent electric conduction 
film 16 is connected to the ground pattern of a printed circuit board. Therefore, it can prevent effectively 
that it decreases this radiated noise and has a bad influence on other electronic equipment since the 
radiated noise generated from the above CFL13 is dropped and cut into a ground 17 from electric 
conduction side 16a of the above-mentioned transparent electric conduction film 16. 
Furthermore, to a visible ray, since the above-mentioned transparent electric conduction film 16 is 
transparent, it does not check a liquid crystal display substantially. 

In addition, the above-mentioned transparent electric conduction film 16 may be interposed between 
CFL13 and the lighting curtain 14, or may be prepared in the front face of surface light source equipment 
11. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Device] 

By the way, if it was in the surface light source equipment 1 of such a conventional cold cathode tube, 
. since the local heat generated from CFL3 got across to liquid crystal through the above-mentioned 
diffusion board 5, temperature became uneven in respect of this liquid crystal, and there was a problem 
that nonuniformity arose in the display. 

Moreover, since it was not formed in the structure where the radiated noise generated from CFL3 is 
removable, there was a problem that this radiated noise had a bad influence on other electronic 
equipment. 
[0004] 

The purpose of this design is to offer the surface light source equipment of a cold cathode tube which 
can prevent the bad influence to other electronic equipment of the radiated noise generated from CFL 
while being able to prevent that the local heat generated from CFL does a bad influence to a liquid 
crystal display in view of the above-mentioned technical problem. 
[0005] 
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MEANS 



[Means for Solving the Problem] 

The above-mentioned purpose is attained by according to the surface light source equipment of the cold 
• cathode tube of this design, interposing the transparent electric-conduction film which consists of a 
metallic oxide between the above-mentioned lighting curtain and a diffusion board, and grounding the 
electric-conduction side of this transparent electric-conduction film to it in the surface light source 
equipment of the cold cathode tube which lays the lighting curtain which dims direct light, and the 
diffusion board which diffuses light one by one, and forms it on the cold cathode tube contained in a 
lamp house. 
[0006] 
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OPERATION 



r 

[Function] 

Since the transparent electric conduction film interposed between the lighting curtain and the diffusion 
• board is formed of the metallic oxide according to the above-mentioned composition, the local heat 
generated from CFL is transmitted to the electric conduction side of this transparent electric conduction 
film and temperature is equalized in this electric conduction side, the display nonuniformity of liquid 
crystal is lost. 
[0007] 

Moreover, since the above-mentioned transparent electric conduction film is interposed between a 
lighting curtain and a diffusion board and the electric conduction side of this transparent electric 
conduction film is grounded, since the radiated noise generated from CFL is dropped and cut into a 
ground from this electric conduction side, it decreases a radiated noise and does not have a bad 
influence on other electronic equipment. 
[0008] 
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EXAMPLE 



[Example] 

Hereafter, one example of the surface light source equipment of the cold cathode tube concerning this 
• design is explained in detail based on an accompanying drawing. 

The lamp house 12 of the surface light source equipment 1 1 of the cold cathode tube of this example is 
presenting the shape of a rectangle box to which opening of the upper part was carried out, and two or 
more CFL(s)13 are contained in this lamp house 12 as shown in drawing 1 . 
[0009] 

Opening 12a of the lamp house 12 which contains the above CFL13 is covered with the rectangle 
plate-like lighting curtain 14 which dims this direct light of CFL13. This lighting curtain 14 consists of 
polyester film which carried out the vacuum plating of aluminium to the portion equivalent to which the 
direct light of the above CFL13 is. 
[0010] 

Moreover, on this lighting curtain 14, the transparent electric conduction film 16 which consists of a 
metallic oxide is laid, the ITO (Indium Tin Oxide) film, In 203, and Sn02 which are transparent to a 
visible ray as for this transparent electric conduction film 16, and have electrical conductivity etc. - it is 
constituted That is, this transparent electric conduction film 16 forms the conductive layer of a metallic 
oxide on the transparent film made of synthetic resin. It connects with the ground pattern of the printed 
circuit board (not shown) with which this surface light source equipment 1 1 was equipped, and electric 
conduction side 16a of this transparent electric conduction film 16 is carried out ground 17. 
[0011] 

Furthermore, the diffusion board 15 which diffuses light is laid on the above-mentioned transparent 
electric conduction film 16. This diffusion board 15 is formed with the synthetic-resin board of 
opalescence etc. 
[0012] 

The lighting curtain 14, the transparent electric conduction film 16 which consists of a metallic oxide, and 
the diffusion board 15 are laid one by one in this way on the lamp house 12 which holds the above 
CFL13, these are unified, and surface light source equipment 11 is constituted. And on this surface light 
source equipment 1 1 , liquid crystal (not shown) is laid that the surface light source equipment 1 1 of this 
example should be used as back lighting of a liquid crystal display. 
[0013] 

Next, the operation in the above-mentioned example is described. 

As mentioned above, the transparent electric conduction film 16 which consists of metallic oxides, such 
as an ITO film, is interposed between the lighting curtains 14 and the diffusion boards 15 which were laid 
on the lamp house 12 which contains the above CFL13. The local heat which this generates from the 
above CFL13 will be transmitted to electric conduction side 16a of this transparent electric conduction 
film 16. Since this electric conduction side 16a consists of a metallic oxide, temperature will be equalized 
in this electric conduction side 16a. Therefore, uniform temperature gets across to a liquid crystal side, 
the display nonuniformity is lost, and the bad influence to the liquid crystal display of the local heat 
generated from the above CFL13 can be prevented. 
[0014] 

Moreover, the transparent electric conduction film 16 is interposed between the lighting curtain 14 and 
the diffusion board 15 in this way, and electric conduction side 16a of this transparent electric conduction 
film 16 is connected to the ground pattern of a printed circuit board. Therefore, it can prevent effectively 
that it decreases this radiated noise and has a bad influence on other electronic equipment since the 
radiated noise generated from the above CFL13 is dropped and cut into a ground 17 from electric 
conduction side 16a of the above-mentioned transparent electric conduction film 16. 
Furthermore, to a visible ray, since the above-mentioned transparent electric conduction film 16 is 
transparent, it does not check a liquid crystal display substantially. 
[0015] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline decomposition perspective diagram showing the example of the surface light 
source equipment of the cold cathode tube concerning this design. 

[Drawing 21 It is the outline decomposition perspective diagram showing the surface light source 
equipment of the conventional cold cathode tube. 
[Description of Notations] 

1 1 Surface Light Source Equipment 

12 Lamp House 

12a Opening of a lamp house 

13 Cold Cathode Tube (CFL) 

14 Lighting Curtain 

1 5 Diffusion Board 

16 Transparent Electric Conduction Film 
16a Electric conduction side 

17 Ground 
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DRAWINGS 



[Drawing 11 
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